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The Human Genome Project and the Question of Ethicality
Gyula Kovacs
Launched in the late 1980' s, the Human
Genome Project is an ambitious attempt, involving
international collaboration, to map and sequence
the approximately 3 billion nucleotides in the
human genome (Gilbert 1992). The genome is the
entire set of genes contained in the 23 sets of
chromosomes that make up the cells of the human
organism. The goal of the project is to identify the
precise function of each of the genes in the human
genome, or, put conversely, to find the precise
location in the genome of every single known
human trait or characteristic (Lee 1991). This
makes it the largest-scale undertaking in the
history of the biological sciences. One of the major
benefits of mapping the human genome is that
scientists will be able to identify the genes
responsible for the more than 3000 kno~n genetic
diseases (Keller 1992). By December 1998, over
480 million bases had been sequenced and the
positions of over 2300 genes identified. In March
of this year, a spokesperson for the project
announced that at least 90 percent of the human
genome would be sequenced by the spring of
2000, a year and a half ahead of schedule (Human
Genome News, March 1999).
From the very beginning, the project has
been controversial, both within the scientific
community and in the public arena, and its
desirability has been called into question from a
number of different quarters and for a wide range
of reasons. In this paper, I will examine some of
the major issues that have arisen out of the Human
Genome Project and will take the po~ition that,
like any other scientific endeavour, the attempt to
map the human genome is neither ethical nor
unethical in and of itself. I will suggest that
questions of ethicality apply to the ways in which
information is used rather than to the activity of
gathering the information itself.
When, in 1985, Dr. Robert Sinsheimer,
Vice-Chancellor of the University of California at
Santa Cruz, proposed that a project be initiated to
map the entire human genome (Bodmer & McKie
1994), most American biologists responded with
skepticism. The task seemed formidable and
overwhelming for several reasons. First, the size of
the project seemed beyond the capacity of
biologists to handle. It would be the largest-scale
project in the history of biology and would be
simply too large to be accomplished with the
resources available to biologists at the time. The
technology for extracting, sorting, and sequencing
DNA was still in its infancy, and exceedingly
painstaking and time-consuming. Thus, a project
that set out to map the entire human genome
seemed unrealistic (Cook- Deegan 1994).
A related concern is that the project would
produce enormous volumes of data that would
flood the scientific community, which may be
unprepared to interpret this data in any meaningful
way (Lee 1991: 226). Some scientists, such as
Maxine Singer of the National Cancer Institute, felt
that sequencing the genome alone made little sense
and that it would be more productive if it went "hand
in hand with other lines of inquiry" (quoted in Lee
1991: 217) that would lead to application of the
information obtained. There was even a certain
amount of fear that the use of the knowledge gained
from the project would "prove to be beyond the
control both of the scientists who have made the
discoveries and that of society itself' (Lee 1991:
241).
Furthermore, the cost, estimated at US $3
billion (Lee 1991: 239), seemed exorbitant. The
concern of many young scientists was that funding
would be drained away from other, more
worthwhile, biological projects, such as AIDS
research (Lee 1991). Others have suggested that
since 95% of the human genome contains
information irrelevant to the human organism (so-
called "junk" DNA), it was a waste of resources to
map the entire genome (Kevles & Hood 1992;
Kevles 1992). It was also pointed out that the then-
current technology was insufficient to detect
mutations (Lee 1991) and that it was therefore
unwise to spend such a large amount of money and
expend so much effort on gathering information
that was not absolutely reliable.
Sinsheimer's proposal did not secure
funding from the National Institute of Health, but
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his idea did not die entirely. It was taken up by
Walter Gilbert, Nobel Prize winner, inventor of the
first method for sequencing DNA, and owner of a
biotechnology company (Cook-Deegan 1994). He
suggested that the project should be funded by
private enterprise. To make it worthwhile for
private enterprise to invest in the project, Gilbert
suggested placing a copyright on the information
obtained from the research (Lee 1991). This raised
the legal issue of whether anyone could claim
ownership of such information, and whether or not
it is possible to patent it (Kevles & Hood 1992). It
is interesting to note that at least as recently as
1994, the U.S. Patent Office has rejected all
applications for patents on gene sequences.
Equally interesting, however, is the current
mapping of the genome of the entire population of
Iceland by a private company, deCODE (Kunzig
1998). Given that the genetic information from the
deCODE project is being sold to a Swiss
pharmaceutical company and that the project has
the blessings of the Icelandic governl!lent, it may
be concluded that concerns over legaJ-ity are not
entirely universal (Kunzig 1998).
Most of those within the scientific
community recognized early on that the project
would have far-reaching ethical, legal and social
implications. However, no scientist, so far as is
known, has called for a stop to the project on the
grounds that he or she considers it unethical (Lee
1991).
James Watson, who, along with Francis
Crick, had discovered the structure of the DNA
molecule in 1953, and was at the time Director of
the Office of Human Genome Research at the
National Institutes of Health, suggested that three
percent of the budget be set aside for research into
the social implications of the project and into ways
of preventing abuses of the information. A
significant majority of the scientists involved in
the project, however, did not share Watson's
concern, taking the position generally that social
and ethical concerns lie outside to domain of
science (Lee 199 I ).
Initially cautious about the project, the
U.S. Congress eventually poured billions of dollars
into it, but while biologists are delighted to receive
the funding, they have not been entirely pleased
with the government's attempts to exercise control
over the project (Lee 1991). Indeed, fears have
been expressed that science is increasingly coming
under political control (Lee 1991). Several
scientists have expressed concern over the
possibility that the information gleaned from the
Human Genome Project will rapidly become "a
tool of political and national power" (Lee 1991:
241). There is some concern that the information
obtained from the project might be used for
military purposes, especially in the form of
biological warfare.
Towards the end of 1985, the Atomic
Energy Commission (now known as the
Department of Energy) launched its own Human
Genome Initiative to work on mapping three
chromosomes, under the justification that it was
interested in tracking down the damage to genetic
material caused by exposure to radiation. It set up
two centers, one in Los Alamos, the other in San
Francisco, and appointed a prominent geneticist,
Charles Cantor, to head the initiative (Lee 1991).
This immediately raised a storm of controversy
over who should be doing the project. The
biologists felt that the Atomic Energy Commission
was stepping outside of its domain (Lee 1991),
even though they had hired a biologist to run the
project.
In the meantime, Japanese companies with
expertise in electronics and robotics (Cook-Deegan
1994) had already begun applying the principles of
automation to the task of sequencing genes (Lee
199 I). Not only did the biologists feel that their
territory was being invaded by outsiders, but the
Americans now felt that they were in danger of
being overtaken by the Japanese (Lee 1991, Cook-
Deegan 1994). This development, among others,
brought the Human Genome Project into the public
arena.
Issues in the public arena are wide-
ranging, affecting a wide cross section of society,
from large and powerful bodies, such as
governments and multi-national corporations, to
single individuals and even the unborn and the
dead. The project has been attacked by individuals
and groups of all backgrounds, including "ethicists,
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labor leaders, insurance watchdog groups, consumer
health advocates and civil rights activists" (Lee
1991), who see mapping the human genome as
potentially dangerous and as a threat to society.
Support for the Human Genome Project
began to grow as people outside the scientific
community, particularly in the U.S. Congress
(Cook-Degan 1994) began to see it as a means of
asserting American supremacy in the sciences (Lee
1991). In an editorial in June of 1987, the Wall
Street Journal warned that if the U.S. government
did not provide funding for the project, the
American scientists would "take their research and
its benefits overseas" (quoted in Lee 1991: 220). It
was a time when the "fear of Japanese technological
domination colored international genome
politics" (Cook-Deegan 1994: 225), and it was in
this climate of rivalry that Congress approved on-
going funding for the project (tee 1991).
Commenting on the American attitude to the
project, the British biologist Walter Bodmer
observed that "some Americans have a chauvinistic
attitude-they think it is going to be their project"
(quoted in Kevles and Hood 1992: 311).
Early in the debate over the efficacy of
mapping the human genome, it became apparent
that the new technologies being developed could
threaten the individual's right to privacy and pit
this individual right against more collective rights,
such as public health or safety (Lee 1991; Bodmer
& McKie 1994; Cook-Deegan 1994). While most
geneticists would support in principle the idea that
a person's genetic information should be private
and should be held in confidence by the tester, they
would also acknowledge that there are situati ns in
which such information should be disclosed
selectively for the benefit of the person, and/or for
the benefit of someone else, as well as, for society
at large.
The two areas of life most susceptible to
discrimination on genetic grounds are employment
and. insurance coverage. These areas are closely
related and often impinge upon each other, both
g~nerally and in terms of genetic information.
In the area of employment, genetic testing
in the workplace is now fairly common. It is
generally done to monitor the effects of hazardous
substances in the workplace environment on the
genetic material of the employees. However, it
may also be used to deny employment to those
who have a genetic predisposition to contracting
certain "occupational diseases" (Lee 1991: 284). A
widely publicized case of the discriminatory use of
information obtained by genetic testing was that of
a Black American student who sued the U.S. Air
Force Academy in 1980 for denying him
admission on the grounds that he was a carrier of
the sickle-cell gene (Lee 1991 ). There is no
consistent policy in the United States for dealing
with this issue, and the Office of Technology
Assessment, which is responsible for such matters,
takes the position that for the present, questions
relating to genetic testing in the workplace "can
only be answered on a case-by-case basis" (Lee
1991: 287).
In insurance, the practice of "rate
discrimination" has been around for decades. People
considered to be at higher risk are charged higher
rates. Within the industry, the practice is considered
"neither arbitrary nor illegitimate: it is sound
actuarial and business practice" (Kevles & Hood
1992). Among the public, however, the fear is that
those with identified genetic defects or with a
genetic predisposition to a certain disease will be
unable to afford medical or life insurance or be
denied it entirely, since they would be considered
high-risk cases (Greely 1992). A precedent has
already been set in the case of those who have tested
HIV positive, who are routinely being denied
mortgages and life insurance (Lee 1991).
As pointed out earlier, employment and
insurance are closely linked, since almost all health
insurance and approximately half of life insurance
in the United States is provided by employers (Lee
1991). This fact only serves to compound the
problem of hiring people with genetic risk factors.
Not only do employers run the risk of being sued
by genetically sensitive employees who contract an
"occupational disease," but they are also faced
with the prospect of higher insurance costs
associated with hiring such employees (Lee 1991),
a factor that would certainly discourage an
employer from hiring a genetically sensitive
person in the first place (Cook-Degan 1994).
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Critics of the project claim that identifying
someone as a carrier of a particular undesirable
gene will inevitably have the effect of placing a
stigma upon that person (Lee 1991). This, it is
feared, will lead to prejudice and ostracism, which
in turn will create a biological "underclass"
(Bodmer & McKie 1994). Studies in Canada and
Greece have shown that healthy carriers of the gene
for Tay-Sachs disease and sickle-cell anemia felt
stigmatized after learning of their carrier status
(Wexler 1992). Where stigmatization and
ostracism have already occurred, a "ghettoization"
may take place among carriers, bringing them
together rather than keeping them apart, and
potentially compounding the problem of passing
on their defective genes (Bodmer & McKie 1994).
Where stigmatization has not yet occurred, fear of
being ostracized may lead carriers to conceal their
carrier status. It they marry at all, it wiUjnevitably
be into the unaffected population, thus passing on
their defective genes and thereby defeating the
purpose of the genetic testing (Wexler 1992),
which is to curb the spread of defective genes and
reduce the incidence of genetic diseases.
The practice of prenatal genetic testing
raises an unusual and difficult question: Does the
unborn child have any rights? This issue goes hand
in hand with the issue of abortion (Lee 1991;
Bodmer & McKie 1994). It is feared that
identifying the genetic origins of certain diseases
may lead to more prenatal testing and therefore
more abortions (Cook-Deegan 1994). It must be
noted, however, that prenatal testing is not always
done with abortion in mind and may actually help
couples prepare for the birth of a child with special
needs (Bodmer & McKie 1994). It has been
suggested by Cowan (1992: 244) that the rights of
the unborn, if there are any, must be balanced
against the right of a woman to exercise
"reproductive choice".
An additional fear is that the project will
lead to reductionism, i.e., that humans will be
reduced to their genes, that the intangible qualities
that make us unique will be explained away by
biology. An overtly hostile editorial in The
Economist compared the project to "studying
Shakespeare word for word without any feeling for
the language" and went on to assert that "people
are not just bags of genes" (quoted in Lee 1991:
226). A similar concern is echoed in the
observation that proponents of the Human Genome
Project would have us believe that it is biology, not
culture, that makes us human (Keller 1992).
A similar threat to human dignity comes
from the "shallow genetic determinism" (Gilbert
1992: 96) that is often associated with the tracing
of human behaviour to genes. This deterministic
view of human nature holds that we are not
accountable for our actions because "our genes
made us do it" (Gilbert 1992: 96), a position that
has serious implications for how criminals and
ciminality are dealt with.
From the very beginning, the project has
been plagued by the "specter of eugenics" (Lee 1991:
277; Kevles & Hood 1992; Cook-Deegan 1994).
Eugenics was the movement, begun in the early part
of this century, to produce a super race of humans by
selective breeding. It reached its most horrifying
expression during the "reign" of the Third Reich
under Adolph Hitler. The memory of that horror is
still fresh in people's minds, and in the public
perception there is a real danger that the
dissemination of information about the genetic code
could facilitate the rise of a neo-Eugenics movement.
Concerns were serious enough that in January 1989,
the European Parliament issued a statement
addressing the subject to allay European fears, and it
put in place mechanisms to anticipate and prevent, as
far as possible, the misuse of genetic information
(Lee 1991). However, there is no way in which
governments can control what has been termed
"individual eugenic choice" (Kevles & Hood 1992:
319), that is, parents choosing to have babies with the
best possible genetic traits.
As we have seen, people of widely
differing persuasions have questioned the
ethicality of the Human Genome Project for a
variety of reasons. In this regard, I take the
position that like all other scientific endeavours,
the Human Genome Project belongs outside the
realm of morality and ethics, and that to ask
whether it is ethical or not is therefore to pose a
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question that cannot be answered. Surely, it is the
uses to which genetic information has been or is
likely to be put, rather than the gathering of the
information itself, that is open to discussions of
ethicality. However, this approach raises yet
another unanswerable question: ethical by whose
standards? For example, the Icelandic government,
mentioned earlier, clearly did not deem it unethical
to have the genome of its entire population
mapped. One can only speculate as to how well
such a decision would have been received had it
been made in Canada or the United States. Ethics
is a highly subjective area, and the literature on the
Human Genome Project makes it quite clear that
what some consider ethical, others do not. Thus,
such a line of inquiry would ultimately' lead
nowhere. In the absence of any viable approach to
discussing the ethicality of the H9man Genome
Project, I would suggest that a more constructive
alternative is to ask whether the Human Genome
Project is desirable.
In judging desirability, I believe, risks
must be weighed against potential benefits, and
desirability must be concluded if the potential
benefits outweigh the risks. In this paper, I have
deliberately focused on issues that cause concern -
the risks. This is because it is precisely these issues
that have led some to raise questions about the so-
called "ethicality" of the project. Just as
deliberately, I have avoided mentioning the
benefits of the project because these have little
bearing on ethical concerns. My purpose,
therefore, is not so much to weigh risks against
benefits and determine whether the project is
desirable or not. Rather, it is to analyze how that
judgement of desirability is made by people in
various segments of our society.
It is highly significant that concerns in the
scientific community are very different from those
among the public at large. As has already been
pointed out, no scientist, so far as is known, has
challenged the ethicality of the project, but this is not
to say that all scientists are agreed that it is desirable.
However, those scientists who question the
desirability of the project do so on practical. rather
than moral grounds: they are concerned about how
the project is being conducted-funding, control,
who should do what, and so on. While they recognize
that the project has far-reaching social implications,
they do not see this as a reason to stop the research.
The general public, on the other hand, is
l1}uch more divided on the desirability of the
project. Several factors are at work here: religious
beliefs, personal interests, popular sentiment, and
so on. But the most significant factor, in my view,
is the intermediary role played by the media.
Information about the project reaches the public
primarily through the filtering lens of the media,
which, for obvious reasons, has a vested interest in
sensationalizing issues and exaggerating risks. The
public does not read of the quiet triumphs that the
project makes daily, although, this information is,
in reality, freely available through such forums as
the Internet. So-called "ordinary" people are thus
often not sufficiently informed to be able to
separate the science from the sensationalism-fact
from fiction. The consequence is that if at times
there is widespread public support for the project,
it is often for what I would consider the wrong
reasons (e.g. maintaining U.S. supremacy). If, on
the other hand, some segments of the public
oppose the project, it is often because they have
not had equal exposure to information that might
provide them with reasons to support it.
As we have seen, there are ways in which
the information obtained from the Human Genome
Project could be used to harm individuals and
society: discrimination, ostracism, and so on.
However, it must be pointed out that
discrimination, ostracism, genocide, ethnic
cleansing, and all the other ills that plague human
societies have been around far longer than the
Human Genome Project has, and they will
continue to be around with or without it. Thus, to
denounce the project as unethical on the grounds
that it could be used for these nefarious purposes
is, in my opinion, to betray a profoundly naive
understanding of human nature. As the scientific
community has recognized, it is necessary to put in
place mechanisms that will prevent or at least
minimize the misuse and abuse of genetic
information. If the public were more aware of
these measures, there might be less concern-and
less heated debate-about the ethicality of the
project.
All of this being said, the question still
remains: Is the Human Genome Project desirable
or undesirable? There is no simple yes-or-no
answer to this question. The answer will depend to
a large extent on the value system subscribed to by
the person answering the question. As far as
science is concerned, anything that broadens or
deepens our understanding of the universe and
ourselves is desirable, and the Human Genome
Project has the potential for doing just that. If
one's value system would sacrifice knowledge for
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comfort or security, or if one simply likes to "play
it safe," then the project may be deemed
undesirable. In this paper I have not addressed the
benefits that have resulted (and could result) from
mapping the human genome, so I cannot make the
claim that the benefits outweigh the risks. Neither
can I make the judgement that the Human Genome
Project is desirable. However, I would like to point
out that nearly every scientific innovation in
history has had to contend with initial opposition
before finding eventual acceptance. This would
suggest that the world needs time to wrestle with
its doubts before it can absorb and appreciate the
full impact of the Human Genome Project,
whatever that impact may be.
In this paper, Ii have barely scratched the
surface of this vast, complex, and fascinating yet
controversial subject. I have pointed out that the
Human Genome Project has raised legitimate
concerns both among scientists and the general
public alike, concerns that must be addressed. I have
suggested that it would be more productive to speak
of the project in terms of desirability rather than
ethicality and I have taken the position that the
controversial nature of the project does not
necessarily make the project undesirable. As more
information about the project disseminates around
the world, people will be in a better position to
judge the true value of reading what some have
begun calling, rather poetically, "The Book of
Man." It remains for history to decide whether the
mapping of the human genome is among the
greatest human achievements of all time or one of
mankind's greatest follies.
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